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(54) POLYMER-NANOCOMPOSITE USING ACID-TREATED CLAY AND 
PREPARATION METHOD THEREOF 

(57) Abstract: 

PURPOSE: A polymer-nanocomposlte using an acid-treated clay and its preparation 
method are provided, to increase the interlayered distance of the intercalated 
compound by two times or more compared with the cation exchange method, thereby 
allowing the melted polymer to be introduced into the layer. CONSTITUTION: The 
polymer-nanocomposite comprises a clay which has a silanol group by being treated 
with an acid and has a laminated structure; a compound capable of hydrogen-bonding 
with the silanol group; and a polymer intercalated between the laminated structure. 
The method comprises the steps of treating clay with an acid; dispersing the treated 



clay into a compound capable of hydrogen-bonding with the sllanol group or a solution 
containing the compound to prepare an organic clay; and intercalating a polymer into 
the organic clay. The intercalation of the polymer is carried out by direct intercalation 
or melting compounding. 
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±)el- t^cf. S.o^^'^j <^4^}^ &^<H1>H^ a-i- COlmm ^]^^ *^^c)-. 9}^^^o]^, 

"S-g-^^ 7]7il^ l-^^5) ^?))i- ^^)qo)^ 0.^4^1 *1 ^ 5a 

711 n^^. IQSZ'd 5.AE)- (Toyota) <a^^l-<>l ^^^11- ^el?)lo)E ^ a)-o)o1) ^<2a17)ji %-7^ ^-^^ 

-S-tt-^S.'H f-^ 7)e)7f lOOA 7>7l-'^l #7>5l-fe Hi-e] iit o)2fl, 0)0)] d)^ o^^7> '^l^-i- ^^^oll 



q-ii^^Sll 7l^^ <i7l-ih^j °^HflriSDK 3.^ g-o^i f'.S.^ ^^-^^^ -§-§-'='1 7lcfl5]^ 

7)#s.Ai. #s) ii:^)- ^x) o) oi>g ^ -f-'iAjs) sio) 7j-£<2). 7j-A^£, yv^s]- ««^] ^^1^, '?j-<g^^, 

S ^1-1^. #^1-3l-^l-S- tflSS]^ ^#-8: ^-g-sV^ aVci) der Waals) "IsH ^^^f 

^l-^l «1-E). ^^>.1?17)^ 0)^1:).. 4e}.A^ :a^;^>7l- ^7)o)s.o) f^a)- ei-eiA)?) ^S7)- 

^v^o) ^^5^ ^^£)7i) s]-7i ^:e2) ^Afo)!- a>^oi) f^g-e) ^^^a),!) oi^^ #o)ji 



ole)t> s-a) O.S. (long chain) -^^S.^ -^l^* # ^fls) 5l«:7}^ -y^ol^^ A)-^ iil^sH #^ ^^^1^ # 

^. f'^'S. (compounding)^ ^o] $X±^, f ^'^4 ^4*'3'a'8: ^l-z]- SO^dtfl. 90'dtll<H) 7)2: oi^7> 

Sjoj ^7)1 n)^, o^:g.^ a)^^ Ai^ ^d^^°fl^1 ^i-as^ ^7fl^7>^l 7)wV 7)^0)4. 



-S^fe 1960\ic|) o):f lel-^jo) (Delaware) 'fl«)-2) ■tf-^E)-^(Blunistein)4 "i^^ '^V^j-S-SCSaka 
moto) ^"1 z^-z^- f'^^^S. l-e|o>3^s.qMl. #e14n]:c ^o]^ 4^-4^^^ ^l^h-^S., 1987^ £ 

^T^^l-^l 12-<^>^'|i^2l-f§^ ofl^lH(12-aniinolauricacid) :*iH]€ °1-§-5>o^ #5)o>b)c ai-s)^ 4^.4 

^ 7)l^s)-oj ^-a^«F7)ol| ols^cf. 4«1 S-S-El- 5)S|) 7D^ja M-ii4^^1fe 4.2% 

^£S) ^£.1- ^7>3l-fe ^<H] o)5i)A)£ 7j-£0) ;5)^). ojo) ol^a- 7^£fi). Ej-Aj 7J-S71- 100% f^7>sl-^ ^2^-^ 4. 

4* .a-^ ^^C)-. 
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"rf'^l ^ 5%^ ^S. ^7H1 ^s1-<H 400% ^£^1 '^^] 51 -g-^ 

1980'dtfl ^4^1^ ^£<H1 -a-^ 71-^^ ^^:^>%=S1 ^%=^1<H] ^^slfe tl^slSl^ 

- CO -pp(maleic anhydride- CO -pp) *elalo1# <^l-8-5H PP^el^ M-ic^^ '>\S.^^. 

SJ14. 



^^icfl, ''lel^ a^^S) ^Mfi) <g:Ol^ ^^fi) ^;^)^ Olsj-oj ^a.^ 0^6^ ^^^^7} 

0] ^c^. ^^ oj-i^ o]^^ ^^^o\ o^o_^ ;,|]^o) ^^6\] zix^s. ^^si-hs #^^011 -^t^ # si^f. 
#:?v >a-'a€ ^ifl "a-a^ ^^>3i <a-a.^ <a=oi^si <a:oii si^^i-oi %■ 14^*1 ^a^-^i- ^■ 

4°M7ll 4El-'d4. i4e|-Ai 7l§sl -a-jE.^ ■a:o)^ ia#^<Hl/.ife o]^ ^^ai oleH SI 

^ -a-s.^ -y^c-i^-si <a=o) ^i^^'^i^i. <>i53°i %^^7\^^ <a-£.^ oi^o] o]^^o_^ ^^j-^i^ 

71- 21^ #lflS. ^"35171 «^1^t:l-. 



£^ 7l§s| '^'a^ o>Dl^ Aj-a]. ^01 ^^o» oj-a.^ o^o)^ ^-il ^-g-^^oll ol^a^^^ 

(lOOmeq/lOOg ^]^^)^] ^ ^S. ~2 ^^^-S. ^ 7>^ ^Hl^i iH^r^Jl <H4 ?i2:*>fe 

^ ^]^^ ^'^^J-^ 7l#* At!:4. 



«-Hl 44, ^J-^ ■a-a.-ff ^leli 4# wl*<^l 44«l-<^ ^£4 ^44 44^1711 ji7l-'a ^;^1^ 4i^4 

^^flfi] A] ^f-o] o>id ^-g-^flsofl tflsflA-l^ ^^l^jol 7]Si\ Sfe ^^ol4. ig^^oi ^-S-^* 4«ll^ife 

^l^-g- ^£^1 ^1:7>1- ^^"1 1^2^014. £^ 7l§Sl -S-71 °otol^ 51^^0)1 21 4t^^^fl4 ^1^ 

fe ^-a* ^ Sife -fi-71 ^47]- ^£4 %■ ^"11 5L«:7>^ '3=01^3). ^i6\^ci^ ^7] ofl^^il 

-e-4 ^Ja^ -^l-a: ?-°il 'i'-^'^^ T^4°il ^Si4. 



a H^T^o] a.a|^ AV^e|§H ^^^7]% <^7H1 ^^^^ 7\^% ^^1-^ ^7}5l-fe ^<H1 2l«f| 

^^<A e -^7] ^^voii ii-Di Ji&4# s.'a^H ^44fe 4ii4^^11- ^l^«l-fe ^<»14. 

•S- 1^4 4€- ^4t!- 'S-^'^ll 44 ^1^44 ^£4 ^^-Hl ^J-ifl 4^^ -a-^Jsl-oi ^44^ -a-4 ^S* 4-g- 
sV-^l #^H1 Ji^4* i°J4'^ -8-<^l«Ml 4e|. ^'LH^J ^ Ji^4-^S 4ic4^^14 A3i '?)■ 

^1*4^ ^<^14. 



- 3 - 



^711^*1 ^2002-0095380 



o]^A)Ol.Lilo]E ^^^S. Ol^ol^ ^d\]A] ^1^7} H>tal5>7ll ^-8-€4. 

^•H^ -a- 7] #^0)1 a-^* ^SJ^l-fe ^^^^l* itsffe ^1^ Ih^-^l ^ 

^^1-7] ^7l ^£21 #^o)] ^-Ssl-^ ^/^Ife -S-nHl -g-^B^l^li <^7lo|l -fl-71 ^Sl- S-AVAl7l7l 

^. Jl^^H- -§-§-^151 ^j-71 -B-71 ^£2] ^°jAl7lfe -g-8-^4*'^'a°11 ^^5)7]«4. ^7] -^7) ^£ 

^^7l -iV^^e] ^711^ >a-7) 0.01~0.5M ^£21 ^71^1:0)1 1~10 ^1^ ^-8:«l-fe -g-^^ St^VT^M- ^j- 

7] ^£ 10-50 f'^-?-!- <a-aMo> -g-^-^ 0.1-10 f'^-^-'Hl 1-10 ^1^ -S-^v -g-^* i^SH '>]^°]^^. 

^^^71 -^71 ^£^. <J:^e]€ ^£l-0~60t:2l •S^oflAi 5^-24 ^l-?!: -i^^t 0.1- 2M -^£2] Aj.71 ^^^^7121-^ 
71-^^ ^H-i-* its>fe -g-^-^-H] ^'il:^]7l^ ^:^^ol] aj-s]- ^1^^ ^ 5^0.1^^ <^o]7.]^ ^7] ^£2] f-^V tIh] 
15A ol^<^l €4. 

^ -il: ^iel^ #^ch^^^2i ^^0,1 o>i^i^ ^^^^ -B-71-8-D11 sHl^i -^"at!: -8-8- Ji^^H 

aL^^fl- al^ f^;a.o)i £.<as>o.i f-l-i- ^B]^^]f]7]^, jl^t]- ^^j^ ji^;c> 7ll>>«l;Hl« ^1^ ^ 

i^4-^£ ^l^*!-^ '?J-'a»fl €tl 5Jom. 



°I*K ■& t"^* cl^ Aj.^il*l ^^>^5l-7l£ tvcl-. 
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i ^^i- (Si -OH) 711- ^^^A]?^ ^ -R-7)>a2] -^7) ^El- nV^ ^ ^J-4fl 0>nj^ a| ^ ^o. ^7] -g-Dfl sH^i ^ 

^ 31^4 711^1^11. ^^^^ ^7]-%-^m #:lH1 ^d-<g*F'H S^^l* #^sf<^ ^E # 

# ^sfla^ O.S. ^^'^el-^. H-^ ^l-a- 51^-8: ^E^# f^^ 0.01-0.5 M ^7]^<^] ^■gr^V'^ ^l-Sr-Hl^i 1 

-10 Al^^ ^£ "S-^lSl-Tl^, 10-50 f'^-^-s] ^s»o.i-io^^-¥-fi1 "g-JE-^o} -8-*-^<Hl ^^^1^ AJ-^:<H1>H 1-10 



^£ ^i-^ ^^S.^ f>*e14'^lH(Kaolinite), 'Hi ^^aii (Serpentine). l:3(Talc). 4^E^o] e (Semectite). 
Hli7lf-e|.olH(Venniculite), e^-<^l S (Illlte) , ^l-ol7'l-(Mica). ".ell- Dfo]?)- (Brittle Mica), SS. 5} (Chlorite) 
1- a]^«>o^ Df7l-4<^) S (Magadiite) , ?im "^V"^! .S. (Kenyaite) . d}-?1-E]-o) e (Makatite), M-^S.'a2}<*]S(NatrosUite), 
?l-uilpl-olE(Kanemite) -S^* <^l-8-^ Sl4. £^ E] Ej- Ml -^l S (Layered Tltatate) , ^^n]^ iisllo]B( 
Layered aluminium phosphate), ^^°]^ t-j^ s}<^]=.#Al-'^l — (Layered aluminium double hydroxide) # 



•fr7l-g-Dfloi] ^o] ^oj{s|. ^ vfl^i^oi] ^4^^ ^^*7lsl- ^ifc^i^i Sl«(l #:?><H] -a-SJsjTil Sl-fe 'S-^'H) 

71^-1 ^Jl Sic}. 

^l^^"^! SlBl, S-tr) /H^ o|.Dl ^ e) A] 71 e| 7)- 30 A "l^ ^Tll ^^5l7] ofl€->ll ^-g-^i 7>^ -g-o]^ 3.^7.} 



f):iii^7)- 6-18 7^91 ^0}% ^±n^7} 2~18 7l|ol o) -<>Hi^'il:# «l*«l-<^. #el^A)c]ol.ui_ u)o]ihAlo>i.i)olE, oj] 
l^^A]-olH, ^A>olc ofdnAV^ ^S-tV, Hl>,Ell^.A ^*1 ^"Hl 17]) oj^o^ ^^l-ig-^ ^ 

714 ^3^^-714 It 7h^t!- S-;^>f^ol 71-^51-4. -B-71 ^-^ 71-^1: Hl*^^ 2-^ °J|^ 7>>i 



0}"^^ ^4-, ^-S-Slfe -8-?fl2l 0.1M~2M •^^7} ^"^sH, oj-al ^ojjoll tfltt ^> ^SSl ^-iV^^ 5-50 

f'%=-^7l- ^^t}^, c-l^ ui-^ajsVTil^ 20 f'^-f-71- ^^t}x:^. uV-g- ^rS.^ 0-60^. e]^ wf^^sfTilfe 35t:7V 
5>4. Sl-S- Al^^ 5^ ifl^l 24Am, 4t^*Hlfe l^mo] aj-g-sj-d. aj^ifl: i:<H<H) u^el- -^7l ;Hl2:5l-7ll €4. 

•^l^. ^12:€ -B-71 <^l-8-sl-'^ Ji^;^>- ^£ 4ii4t^ll- ^l^^l-s.^ ^4. 



■§714 ^^^^ Si^SS. JL^T]- f^^oJI 4= 40J:^V u|.i,4t^]4 4S:7} 7l-^sf4. l-e]>:El^, 
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3.^^} ^o»o) ^^A], ^ojj o. ^v^_ ^voj. ^o. s:3o1lA^ ^V^ Jl^^V* 0.01~10 f'%=-?-5. 

c.j7ioii -B-71 ^£1- 0.01-1 f'^^^ ^-LH^i ^-ar, ^j-<a- 7]-&. 7}<Q- s^ofl^i i~io^m ^Jr-s-^i?!^ 

■8-nlll- <H4 7>^. -^t-^l^ «l^«H^c|-. uiS-^V ofl^^i, ^^iffl. pp. pe. tfliE^-ir Hi 



0)1 ^Ajo] ;g o. ^e|4A|iLs.^^c:]o).Di (poiyoxypropylenediamine)2)- 7^^^, <H1^^1 'S^^l, <*f^ ^ 
amine) 4 '>11 H'il: (adlpic acid) =ie]jL^^B] ^£1- ^^^l^l^ f-el^l-nlH - i4i:.4t^l7l- ^ 



< ^'«-]<4 1> 



500m«fi1 ^E^^^q-o) E 200g# ^^^l-7lJZ ^J-&o)|Ai HuVSj-iaAi Q.iM HCl pH 27> € i^7>^l ^7}t} 

°1 H (H - montmortllonite) 20 ^^^1- IM S.^ll^o}'?! - ^l-il-Cdodecylamine-hexane) ^^M^ ^ SL^^ 

^^i SSti^l 1^1-L> -i-^^ ^-g-Aj^c)-. o^sf- ^ -g-Dfl^ SOtoll^i -6-71 --S-Ei^^ufolE^ 



£ HI M-E)->i x.-Jd Sl^i^^ c-llolE]-^ c.].^ f^^V ^oj^ ^7l .^-SS-lSM-olS^ 7]-g- (basal spacing) -^l 50 
A(^^?<1| 3]=LS) D-SPACE5. S.^^ 7]^)-t ^<^^<H #^ 7lB]7V f'Efloll 35A^i ^^slSi-e-* .ao^^cl-. 

< -a^l'^l 2> 
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£ 2<H1 M-Ef'a M-ii^^^fls] TEM4^* a.'a ^Sfi-lsq-olEo] ^si?)lo]E ^s.o] jjv^o) ~60A ^£ ^^J-s]^ 
< ^-^Hl 3> 



* ^^H?^ 2.5t;iAi i^i^v -^oj. ^-jc^^^A-i iv-g-Ai7iJi ^j^i^ 0^21-, ^5ieH sot^fl^i 14 %^^y]^A 6 

M-'>1H f-^-a-SJ^t* 5g^ 500me 3^ #e|->:iH<»ll "43. lOOtS -l-^ SOf- -f-ti ^<H§ ^. 260"Cofl>H 

24 ^1^ t^j 51-^4. 



< ^'^I'^l 4> 

E 100g4 6-<^H-!ii'i]: l3g. :3.Hl:a -a^^)*^] H) "^ef A3i^ ^ H-^S2.1S.M-''1S 5g* 500 

ml 3^ Sel-iHi ^£1- loots. cl-§- 30^ ^i-HS ^, 260t;i><'i 24^^!^ ^^j^l-^c)-. 

£4<H1 ^Aj^ M-^^-6-^S<H) tll^X-^ ^^^^ M-El-^Silcl-. ^ 3l3(2G7l- eto.5£^ 

El ^^VtIeH-^aVs].^ .^e^5.))o]c^s.o] -looA ^^.e-S. S-e]^ Mt-E)^ ul-^€--6- ^£ 

Sl^i: ^°J* ^ Sic).. 

< -a^ii 5> 



500iD« 3^ #2)-ii:a<Hl 4.4.cl«'Hiic]i^l'd<H]EflS 5.2g3l- tl^il^oHlSoHH 45g, ^^l-^l Hl-*1 ^<H^ ^ 

erticdianhydride) 6g^ y\^3L 30°C<HMi l'"-!^ f-'?}- Tsjol^^^-] uVO-aJtH ^eioj-s^A].^ ^31 "^-b" 
100roll><.i 1-^1^, 150t:<^lAi 1^1^, 300"C<HlAi Z^P^^^y 7\<^t\<^ ^ss-l^^ole .f.5]olDlc ^f. 



< -a>^i<^i 6> 

teiKi -^^#3. Alelt> PP ^^1 (MPO)fil- Hl^i <^l-^^2l€ -B-71 3:15] f^'^H) 

S *^5|-<^ 200t:'HlAi ^^§1 ^ol ^, pE ^^2)- 200~230'C°)lAi -§-■§■ ^4-£:'3*H A3it\ 

< -a^li 7> 

PPS-'S^ Hl>^i t-"jtl 4'?1^1el€ ■n-7] --g-EilS-M-ojE^ 200~230t°ilA^ -§--8- ^4-Sr'3«l-°1 

< 8> 



- 7 - 



^^fl^^l ^2002-0095380 



PE^^4 ^^1-^ ^^^^ <^l-'?l:*1e|€ ■^7].^S.3.%S.i^o]^^ 200~230'C°fl'«'i ^J^^-'SSH M-i:^^ 

< 9> 

2G0"Co|]^1 ^V^S^l ^. <^1^* PP 200~230°C<>l)-^i -g-g- ^^-Sr^sH M-i^4t^fll- ;^l2:«l-5Scf. 

< -a^li 10> 

i0g# ^^Vb:>c>^ ecc-Hl^i 1^1^ ^<?l- ^-g-^l7lJi. loo'coil^i f'^'^l^l^ -Srsa^s 

^l-ij-^ 'Jh'S o-S. 4 ^HlS ^•H'd -S-^^sil-yssj ^^;(l]{thickner)S.Al ^n> o).qe). 

# MjS. a)^ i^js)-^ ^o] 7l-^s1-c|-. "^l^-S: -S- ^'3<^1 <a='^l* ^1 -B-^ll-sl ^e], ^ 



^7] -g-DHI o).°i^ ^oji oj7lo)l -tt ^£ ^-LH?!^ -g-nfl^^ <^>^ ^^}^ ^^-^ 7]s>^ ^± :^^s\ 



^=sfl ^i-H- '^l-S: a« ^sofl ^^D^i^ ^^£)7l -Hsj^ia i^;^H -S-S- ^^^'gol 7>^5l-7)l ^4. 
El IV j-affe o>oi a^D> ovqef c^^^fl «;^f2] .y-oj n,)^|.qao))£ ^-^sI-tII 2j-g-l ^ 51 c^. ^ ^4 §^ 

-8-71 -g-Dlll- 7llA|gi)Al AV^% ^ 5a7l nflS-oj) 3^^S1 Ul)#ol gjcf. £^ ^ ^'^'H]^ ^aJ€ -^7) 

7lel# -§-£0)1 5^7)1 cf<y:si.7ll s^f- ^ ai f-^V 7lel7> 30A ^l^J htI) ^^J" 

5)7) nil-g-oil 'S--8-^<Hl 7)-^ -g-oitv -8-8- i^^Hl ^sl-^'gsH ^"^l 7)-^S>Cj-. 

(57) ^^2] 

^T^*^ 1. 
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^ T'lj- 2. 



^ll*J-<Hl $l<H>«>i. '^■71 ^S.7} ?V^el4<*lH(Kaollnlte), (Serpentine), *3(Talc), ^Hl^El-o) e (Semectite), 

H^nlf-efo) E (Vermiculite), <a&|-«'lS(Illite), o)-ol?l-(Mica), ".ell- (Brittle Mica), (Chlorite), 

D)-7l-c)-o|E(MagadUte). ?imo><>lS(Kenyaite), oV^J-Efo) e (Makatlte). 4SS^el-olS(Natrosmte), ?H11"1-<^1S 
(Kanemite), f'^^ E] EfEflolS (layered Titatate), ^i^^]^ iErisll o] e (layered aluminium phosphate) ^ %■ 
-1^ sl-<^lS.^4<^lH(layered aluminium double hydroxide) 5. oj^ol^ '?d^€ ^-^i sV^tl 



#, -^7) ^]^^ ^ o|:iA)oVLilo)E si-^^ f.o))A-l o\}=. smol o.^ 5l-fe ;^]^ "JJ-^. 

^I3«^°il Xlol^i. ^?!:#7l<4 ^4:1^ 71-^61- sj-^vo oj ^^^71- 6~187ll?l 1*} <^1-'?1, ^±^7} 6~ 18711^ 
cl'^V^. ^iJi-^71- 2 -18711^ Q) --^Hie-tV. #e]4Ali::)4Dl, i:1o)>hA)ol.ti]olE^ ''fllia^^ol:^. ^S.^^ M}^]^. 
<^}^^^, ^2i^ ^ Hl^5ill--AS. o]^<>\^ 5o))A-1 ^ej^ :^<H£. t\^S] ^^1-^ ^^'^S tj-fe 42:. "S"^. 

cl-M-?! ^4 ^^i^S. sl-fe 

^•H^ -a- 7] f'^'Hl ^"U^^ ^/Nl* i't*!-^ Ji^;^l--^S. M-ii4^sflsl 431 U-^. 

^fl6D-'>ll ^71 ^7] f^:?l:<Hl j7f,4 ^i^l^ i&^>« -§-°ll°l] -S-sflAl^li <^7]o\] -H-71 ^ 
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